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AbstractObjectives: Trauma is among the lead-
ing causes of death. Medical management of blunt abdomi-
nal trauma (BAT) relies on judging patients for whom lap-
arotomy is mandatory. This study aimed to determine BAT
patients’ signs, as well as paraclinical data, and to clarify
the accuracy, sensitivity, specificity, positive and negative
predictive value of clinical abdominal scoring system
(CASS), a new scoring system based on clinical signs, in
predicting whether a BAT patient needs laparotomy or not.
Methods: Totally 400 patients suspected of BAT that
arrived at the emergency department of two university hos-
pitals in Tehran from March 20, 2007 toMarch 19, 2009 were
included in this study. They were evaluated for age, sex,
type of trauma, systolic blood pressure, Glasgow coma scale
(GCS), pulse rate, time of presentation after trauma, abdomi-
nal clinical findings, respiratory rate, temperature, hemoglo-
bin (Hb) concentration, focused abdominal sonography in
trauma (FAST) and CASS.
Results: Our measurements showed that CASS had
an accuracy of 94%, sensitivity of 100%, specificity of 88%,
positive predictive value of 90% and negative predictive
value of 100% in determining the necessity of laparotomy in
BAT patients. Moreover, in our analysis, systolic blood
pressure, GCS, pulse rate, Hb concentration, time of presen-
tation after trauma, abdominal clinical findings and FAST
were also shown to be helpful in confirming the need for
laparotomy (P<0.05).
Conclusion: CASS is a promising scoring system in
rapid detection of the need for laparotomy as well as in
minimizing auxiliary expense for further evaluation in BAT
patients, thus to promote the cost-benefit ratio and accu-
racy of diagnosis.
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Trauma is among the leading causes of deatharound the world, especially in the younger por-tion of populations.1 Abdominal trauma ranks
the third in prevalence after head and chest traumas,
with majority of cases being non-penetrating or the so-
called blunt abdominal trauma (BAT). The main causes
of BAT are motor vehicle crashes, direct traumas and
fall from heights.2 Industrialization and further develop-
ing of the urban population increase the incidence of
abdominal trauma, as well as the significance of its
evaluations.3 Reports show that more than 50% of mor-
talities due to crashes-led BAT are preventable and
under this circumstance precise management and in
time laparotomy play a great role.2 However, difficulty
in diagnosing the intraabdominal injury explains the real
need for an accurate and in hand method to evaluate
the patients who require further surgical interventions.4
The remaining question is how to clarify the patients
in need of laparotomy in BAT. Frequently, focused ab-
dominal sonography in trauma(FAST) is used. However,
in a study by Afifi5, a new scoring system—clinical ab-
dominal scoring system (CASS) that is based upon
clinical signs and time of presentation after trauma, has
been defined to predict the need for laparotomy. Since
the ability of FAST in determining necessity of laparo-
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tomy has been blurred6 and the fact that emergency
sonography is not always available especially in deve-
loping countries, there is an essential need for a rapid
evaluating method to define patients requiring a
laparotomic intervention based on clinical signs.6
In different studies, physical examination data, such
as CASS, has shown to be promising,5,7-9 but recently
it lacked enough investigations to assess its accuracy,
thus we carried out this study to evaluate the accuracy,
sensitivity, specificity, positive and negative predictive
value of CASS as well as other paraclinical data in pre-
dicting the necessity of laparotomy in BAT.
METHODS
Altogether 400 patients who were suspected to have
BAT and arrived at the emergency department of Rasul-
Akram Hospital and 7-Tir Hospital in Tehran consecu-
tively from March 20, 2007 to March 19, 2009 were
included in this study. Abdominal injury was suspected
under the conditions of motor vehicle and/or pedestrian
crashes, fall from a height and direct trauma; patients
complaining of abdominal pain or discomfort; presence
of shock at presentation; bruises affecting the abdomi-
nal wall; associated pelvis or lower rib fracture. Whether
hospitalized or not, they were followed up for a week to
determine their possible need for laparotomy. Those
with positive findings in operative surgery related to
trauma such as retroperitoneal and mesenteric hemato-
maswere definedaspositive need for laparotomy,which
was also used as the gold standard in evaluating other
variables.
Thepatientswereevaluatedfor 13different variables,
including systolic blood pressure, Glasgow coma scale
(GCS) score, pulse rate, time of presentation after
trauma, abdominal clinical findings (definedasguarding,
tenderness or pain), respiratory rate, temperature, he-
moglobin (Hb) concentration, FAST and CASS as well
as age, sex and type of trauma during their arrival at
the emergency department, registered by the
physicians. Table 1 reveals the details on calculating
CASS values. Further analysis of the data was per-
formed by measuring the mean values, standard
deviations, and P values of different studied variables
by SPSS computer software (Version 16.0). P<0.05
was defined as significant difference.
Table 1. Calculation of CASS scores
Items Score
Time of presentation after trauma (h)
<2
2-6
>6
Pulse rate (beats/min)
<90
90-110
>110
Systolic blood pressure (mm Hg)
>120
90-120
<90
GCS
13-15
9-12
<9
Abdominal clinical findings
Pain
Guarding
Tenderness and rigidity
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
Note: 1 mm Hg=0.133 kPa.
RESULTS
Totally we studied 400 patients suspected of BAT
using the available data from March 20, 2007 to March
19,2009. Therewere250females(62.5%) and150 males
(37.5%, female/male=1.67/1). Mean age was (33.52±
13.84) years, ranged from 11 to 75 years.
The mechanisms of trauma were fall from height in
59 patients (14.8%), motor vehicles-motor vehicle
crashes in 102 patients (25.5%), car-pedestrian crashes
in 221 patients (55.2%), motorcycle-pedestrian crashes
in 14 patients (3.5%) and direct trauma in 4 patients
(1.0%). The time of presentation after trauma was less
than 1 hour in 230 patients (57.5%), 1-4 hours in 145
patients (36.2%) and more than 4 hours in 25 patients
(6.2%). The total mortality of the injured cases was 1.0%
(4 patients) despite intensive medical management.
This study was performed according to the Decla-
ration of Helsinki and was approved by the ethical com-
mittee of Iran University of Medical Sciences.
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Table 2reveals thedistributionof themeasuredvariables.
Mean values of systolic blood pressure, GCS, pulse
rate, temperature, respiratory rate and Hb concentra-
tions showed significant difference in groups with or
without need for laparotomy (P<0.05) while there was
no concordance between positive laparotomy findings
and patients’ages (P=0.282). Table 3 contains the com-
pared data in details.
There were also significant P values in comparing
time of presentation after trauma, abdominal clinical
findings and FAST evaluation in groups with positive vs
negative laparotomy findings (P<0.001); however, there
was no significant difference revealed in comparing the
demographic data such as gender and type of trauma.
Table 4 contains the demographic data in details.
FAST evaluation had positive findings in 76 patients
(19%) andnegative findings in324patients(81%).Among
those with positive FAST results, mean CASS was 7.83±
1.89. Our one week follow-up revealed that positive lap-
arotomy findings were present in 112 patients(28%) and
negative in the remaining 288 patients (72%).
The measured CASS values were less than 9 in
252 (63%) patients, 9-11 in 131 (32.75%) patients and
more than 11 in 17 (4.25%) patients, respectively. Mean
CASS score in the group with positive need for laparo-
tomy was 9.97±1.48, in comparison to 7.00±1.29 in
the group with negative need for laparotomy, which in-
dicated a significant P value of less than 0.001.
DISCUSSION
In our study, like Afifi’s5 report, the most common
cause of BAT was car-pedestrian crashes (55.2%), fol-
lowed by motor vehicle-motor vehicle crashes (25.5%),
which expressed the important role of traffic in the eti-
ology of BAT. Similar to his conclusion, there was no
significant difference in patients’ need for laparotomy
among groups with different types of trauma.
The majority of our patients were women (62.5%),
unlike other studies that indicate more men were in-
volved in BAT possibly due to their career status.
However, like other studies, there was no significant
difference between genders in groups with or without
need for laparotomy.5
Table 2. Variations of studied parameters detected in 400 patients
Items Minimum Maximum Mean SD
Systolic blood pressure (mm Hg)
GCS
Pulse rate (beats/min)
Temperature (°C)
Respiratory rate (respirations/min)
Age (year)
Hb concentration (g/L)
CASS
65
  5
70
35.60
12
11
90
  5
170
15
120
37.60
31
75
180
14
109.33
12.90
91.20
36.94
20.88
33.52
132.90
7.83
15.31
2.02
8.43
0.35
4.17
13.84
16.10
1.89
Table 3. Comparison of the mean values of studied variables in groups with positive vs negative laparotomy findings
Items
Laparotomy findings (mean±SD)
Positive Negative P value
Systolic blood pressure (mm Hg)
GCS
Pulse rate (beats/min)
Temperature (°C)
Respiratory rate (respiration/min)
Age (year)
Hb concentration (g/L)
CASS
96.30±13.55
11.02±2.17
98.81±7.49
36.87±0.44
19.89±3.92
33.05±14.25
131.50±15.60
9.97±1.48
114.38±12.80
13.62±1.40
88.24±6.75
36.97±0.29
23.43±3.70
34.71±12.72
136.70±16.80
7.00±1.29
<0.001
<0.001
<0.001
0.038
<0.001
0.282
0.003
<0.001
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Literature reports indicate that about one fifth of BAT
patients will need laparotomy intervention10, although
some other reports indicate a percentage as high as
44.53%.5 Thus finding the exact patients in need of lap-
arotomy is of great importance in managing BAT cost-
effectively. In current study, 28% of patients had posi-
tive need for laparotomy, insisting on the former reports
of its prevalence.
Different investigations reported the low accuracy
(16%-45%) of clinical findings for examination and their
unreliability in defining the need for laparotomy in BAT
patients.11,12 Nevertheless, many of them did not con-
sider the descriptions of physical examination and oth-
ers did not consider the levels of consciousness and
mental status as an indicator.13 However, in similar
reports, distracting the extra-abdominal injuries blurred
the importance of intraabdominal pathology.14
In our analysis, systolic blood pressure, GCS, pulse
rate,Hbconcentration, timeof presentationafter trauma,
abdominal clinical findingsand FASTresultshaveshown
a significant difference in patients with positive vs nega-
tive laparotomy findings and therefore can be used by
physicians in decision making.
Like our report, many other studies declared that
physical examination findings along with laboratory val-
ues can predict intraabdominal injuries in penetrating
abdominal traumas7-9,15, as well as using urine analy-
sis16 to define the injury, or using hepatic transaminases
to reduce the need for CT scan17.
Our calculations elucidated that the CASS score
was significantly higher in patients with positive need
for laparotomy in comparison to those with negative
need (P<0.001), which determines that CASS can be
used as a reliable index in identifying BAT patients with
positive need for laparotomy.
Afifi5 defined CASS scores as follows:12, imme-
diate laparotomy intervention following the initial phase
of resuscitation;9, no requirement of laparotomy, nor
auxiliary investigation; 9-11, further investigation.Hekept
Table 4. Demographic data
Studied parameters
Laparotomy findings (%)
P value
Positive Negative
Gender
 Female
Male
Type of trauma
Fall from a height
Motor vehicle-motor vehicle crashes
Car-pedestrian crashes
Motorcycle-pedestrian crashes
Direct trauma
Time of presentation after trauma (h)
<1
1-4
>4
Abdominal clinical findings
Pain
Guarding
Tenderness
FAST
Negative
Positive
74 (66.1)
38 (33.9)
19 (17.0)
26 (23.2)
64 (57.1)
3 (2.7)
0 (0)
37 (57.5)
61 (36.2)
14 (6.2)
39 (64.2)
24 (9.2)
49 (26.5)
74 (66.1)
38 (33.9)
176 (61.1)
112 (38.9)
40 (13.9)
76 (26.4)
157 (54.5)
11 (3.8)
4 (1.4)
193 (67.0)
84 (29.2)
11 (3.8)
218 (75.7)
13 (4.5)
57 (19.8)
250 (86.8)
38 (13.2)
0.421
0.593
<0.001
<0.001
<0.001
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those with CASS of less than 9 under observation, and
re-evaluated their CASS within 6 hours following ad-
mission and before discharge to avoid missed injuries.
Though in our study, in order to prevent misdiagnosis,
the patients’ follow-up continued for a week after trauma
(independent of the evaluation or attempted procedure),
which ensures a greater guarantee.
Moreover, evaluating the CASS in patients with BAT
can exclude further investigations for the cases with
CASS less than 9 or greater than 11, which accounted
for a large part (67.25%, 269 patients) in our study.
This can prevent extra expenses relating to extra
evaluations, along with timesavingwhich possesa great
value in emergency medicine. Our measurements
showed that CASS had an accuracy of 94%, sensitiv-
ity of 100%, specificity of 88%, positive predictive value
of 90% and negative predictive value of 100% in deter-
mining the need for laparotomy in BAT.
As a conclusion, we suggest CASS as a reliable
method in managing patients with BAT, promoting the
cost effectiveness of practice along with preventing the
unwanted iatrogenic possible injuries, though the deci-
sion on laparotomy need for a patient still relies on the
clinical judgment of the physician. This study still has
limitation. Like any newly held studies, further replica-
tions with greater number of subjects can exhibit the
role of CASS in BAT, especially with longer periods of
follow-up and more precise definitions of potential lap-
arotomy findings.
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